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(54) SAPA de poraj expandabilA 



(57i Razumat: Inventia se refer* la o sapa de 
faraj expandable, utftzat* pentru foraju) sorv 
detor pentru fiuide, in mincrit sau In site lu- 
crari industrials. Sapa de foraj expendab** 
awgurfl htroducarBa demantelor taatoare te 
talpa sondei si achrnbarea tar far* axtraoeraa 
garnfcurt. pHn faptul ci este ateftuifi din 
niate role cfinjate (1). fixate la capfitul unui tub 
(2] de speiare si ghidare. La capanjl inferior at 
cubului (fi) de spfilare si ghidare. sunt preve- 
rute niste urechi de fixara (3), de care sunt 
articulate niste brate cardanice irterioara (4) 
corespunzfitoare fiacarei rote dinfata (1), 
Recare brat cardanic inferior (4) este fixat 
Inttr-un fus cardan (5) ce se afia tn fnteriorul 
unel role largitoare (6], la extremtetea careia 
esta montat un fare* cardanic superior (7). 
Bra^ul cardancc superior f7) este ffacat pa un 
arc elicoklal (8). ce aaigura expandaraa aapei 
de faraj. 
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Inventia se refers la o sapa de 
foraj expandabila. utifizatS pentru foraiul 
sondelor pentru fluide. Th miner* eau Tn 
elte fucran industrial. 

Este cunoscucS o sapfi de foraj cu 5 
rale multiple. slcatufcS din niste suban- 
sambluri de largire. de absorb^, de Qfe 
dare si de colectare a detritusuiui 
Subansamblul de largire cuprinde □ 
flansfi superioara. ce serveste !a rea- 10 
I'zarea legaturil cu o garniture' de foraj si 
care este solidarizata de o flansa rnfe- 
rioara prin intermediul unui corp tubular 
si a unor nervuri. 

De flansa inferioarS. sunt fixate niste ju- 15 
guri periferice, precum si ntste suporturi 
de care sunt salidarizate niste juguri irv 
termediare. Oe jugurile intermedial, 
sunt montate niste subansambluri de 
dislccare a rociL De corpul tubular, sunt 20 
montafc prin intermediul unor rulmenti 
radiali-axiali, un arbore tubular softdizat 
de o flansa str5ba*tutS de o teava de at> 
sorbtie. 

Subansamblul de absorbtie este rigidizat 25 
de un subansamblu de Ifirgire. 
Subansamblul de ghidare si colectare 
cuprinde un corp tubular, de al c5rui 
capat este fixatS o platforms tronconica 
cu baza mare dispusfi ©pre Tn sus. Th 30 
care sunt practrcate gSuri de circulate. 
De corpul tubular si de platforms, sunt 
rigidizate niste nervuri, si Tn corp sunt 
montati prin intermediul unor rulmenti 
radiathaxiali. un arbore tubular, avand un 35 
capat sofidarizat de 0 flansfi inferioara a 
subansamblului de absorbtie cu ajutorul 
unor strftun de pozitfonare. Intra corp si 
srbore. exists un spatiu Inalar plin cu 
lubrinant, etansat fata' de exterior de 40 
cfitre niste gamrturi inelare. 

Sapa de foraj expandabilS, con- 
form inventfei. asigura* introducerea ele- 
mentelor taietoare la talpa sonde! si 
schimbarea lor la uzura fara extragerea 45 
gamiturii de prajini prin aceea cS este 
prevazutfi cu niste urechi de fixare, drs- 
puse pe tubul de spalare si ghidare pe 
care sunt articulate niste brate car- 
danice inferioare. corespunzStoare fie- 50 
caret role dintate, prevazute cu niste ele- 
ment* taietoare. iar la partea superioara 



e fecaru brat cardanic inferior, este fi- 
xst un fus cardan ce se affc Tn interiors 
une, role langtoare, la extremitatea ca- 
ruia este montat un brat cardanic su- 
penor fixat la randuf sau. la partea supe- 
noara. pe extremitatea unui arc elicoi- 
dal. ce Tnconjoara tubul de spalare si 
ghidare. arcul elicoidal asigurand expan- 
darea sapei de foraj si aducerea bratelor 
cardanice -inferioare si superioare in 
pozitie orizontala, (a iesirea din extremi- 
tatea gamiturii de prajini. 

Prin aplicerea inventiei. se obtin 
urmStoarele avantaje; 

- reducerea numSrului mare de 
marsun executata pentru operatiunile de 
schimbare a sapelor; 

- cresterea sigurar^ei Tn exploa- 

tare: 

- reducerea costurilor forajuiui. 
Se da\ Tn continuare, un exemplu 

de realizare a inventiei Tn legatura si cu 
fig. 1...3, care reprezinta: 

- fig. 1 . sectiune longitudinala prin 
sapa de foraj. expandabila, aflata Tn in- 
terior^ gamiturii de prSjini; 

- fig. 2, - sectiune longitudinala 
prin sapa de foraj, expandabila din fig. 1 , 
rh pozinle de lucru; 

• % 3. vedere frontals, de jos a 
sapei de foraj. expandabile. din fig. 2 . 

Sapa de foraj. expandabila. con- 
form inventfei, este alcStuita din niste 
rote dintate 1, asezate la capatul inferior 
al unui tub 2 de spSlare si ghidare. Pe 
tubul 2 de spalare si ghidare. sunt ar- 
ticulate cu ajutorul unor urechi de fixare 

3, niste bra^e cardanice inferioare 4. 
corespunzatoare fiecarei role dintate 1 . 
ce pot fi, de exemplu Tn numar de sase. 
Bratele cardanice inferioare 4 sunt pre- 
vazute cu niste element© taietoare a 
care devin active Tn pozitia de lucru a sa- 
pei. 

P8rtea superioara a bratelor car- 
danice inferioare 4 sustine un fus cardan 

5, ce se afla dispus Tntr-o roia ISrgitoare 

6. numarul rolelor largitoare 6 fiind egal 
cu numarul bratelor cardanice inferioare 

4. La extremitatea superioara a fusului 
cardan 5, este montat un brat cardanic 
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superior 7 a carul parte superioarg esce 
fixatS pe extremitatea unui arc elicoidal 
8 de craqiune. ce lhconjoarS tubul 2 de 
spSlare si ghidare. Arcui elicoidal 8 per- 
mite, prin revenirea sa, la iesirea sapei 5 
expandabile dinUx) garniture de prajhi 
9, prin care a tost htrodusfi la talpa son- 
dei, expandarea sapei si aducerea bra* 
tefor cardanice inferioare 4 si bratetor 
cardanice superioare 5, Tn pozitie orizorv io 
tela, ilustrata in fig. 2 . 

La partea auperioarfi a tubului 2 
de apSlare si ghidara, este dispus un 
centanor 1Q, ce asigurS pozipa optima a 
sapei fat* de axul sonde! si fa# de is 
peretfi garniturii de prSjfni 9. deasupra 
cariia se afla un rislag cu btfa 11. si un 
niplu 12 ce serveste. drept cap de prin- 
dere la extragerea mecanicfi a sapei ex- 
pandabile, cu cablu si rac de prindere. 20 

Garnitura de prfijini 9 mai cu- 
prtnde la partea inferioara un ski 13. 
pentru facilrtarea extragarii sapei exparv 
dabile si un dop de cauciuc 14 pentru 
mentinerea unghiufui activ al bra^eior 25 
cardanice inferioare 4 si bra^ele carda- 
nice superioare 5. 

Dupa" introducerea sapei de foraj 
expandable la talpa sondei, se deschide 
iesirea la sondS si cu sonde Ih echiUbru 30 
htoVodinamic, se ridicfi circa 2.. .3 m, de 
pe talpa sondei. gamitura de prapni 9 t 
ce poate fi de dimensiuni 5 1/2 in.! 
pentru degajarea sapei de foraj expai> 
dabrte. Se reia circulate, cu una din 3s 
pompe urmarind preaiunile. Se execute 
apasarea pe sapS prin angajarea siului 
13 pe bra tele cardanice superioare su- 
perioare 7. Se trece usor la turatie de 
regim, apfisare si drculatie si se jine tot 40 
tirnpu! sonda sub observatie. La cons- 
tatarea uzurii rolelor sapei, se proce- 
deazS la extragerea sapei prin circulate 



«nvarsa sau Tn cazul. ca nd sonda piende 
flud de circulate, operafia se executa 
mecanic cu ejutorul racului cu cablu 

Inamterea la talpa sondei presu- 
pune exercitarea unei apasari pe saps 
ce se reafceaza prin prajinile de foraj 
care sunt supuse la flambaj si la corsiune 
impusa de rezistenta rocil Pentru a se 
diminua efectul flambarii Tntre sapa 
expandabila si prajini. se interpun pra- 
pnile grele care trebuie sfi echivaleze cu 
greutatea lor. tocmai valoarea apasani 
pe sapS. De asemenea. se are in vedere 
ca trecanle de la 0 aectiune la alta s§ nu 
fie brusc executate, pentru a se evita 
pencolul rupeni prin oboseala a gar- 
niturii. 

Revendicare 

Sapd de foraj. expandabila. preva- 
zutfi cu role dintate, fixate la capfitul 
unui tub de spatere si ghidare. carao 
terizata prin aceea ca este prevazuta 
cu niste urechi de fixare (3), dispuse pe 
tubul (2) de apalare si ghidare, pe care 
sunt articulate niste brate cardanice 
inferioare (4). corespuruatoare fiecarei 
role dintate (1), prevazute cu niste eie- 
mente tSetoare (a), iar la partea supe- 
rioara a fiecarui brae cardanic inferior 
(4), este fixat un fus cardan (S) ce se 
aflfi ?n intertorul unei role largitoare (6). 
la extremrtataa caruia, este montat un 
brat cardanic superior (7) fixat la randul 
sau. la partea superioarg, pe extremi- 
tatea unui arc elicoidal (8). ce Tncon- 
joara tubul (2) de spSlare si ghidare. 
arcul elicoidal (8) asigurand expandarea 
sapei de foraj si aducerea bratelor car- 
danice inferioare si superioare (4 si 5) Tn 
pozitie orizontalS. la iesirea din extremi- 
tatea garniturii de prfijini (9). 



Presedintele cornisiei de examinare: ing. Gurzau ban 
Examinator: ing. Comancscu Ronu>a 



RO 113267 Bl 




RO 113267 Bl 




STATE OFFICE FOR 
PATENT AND TRADEMARKS 

Bucharest 



ROMANIA 

[seal] 



|11 1 Patent No. 
[Slllnc.CI. 6 



113267 Bl 

E 21 B 10/32; 
E 21 B 7/00; 



[12] 



PATENT 



The decision granting the patent can be revoked 
within 6 months of its publication 



[21] 


No.: 94-00770 


(61] 


Patent Amendment: 
No. 


[22] 


Date of filing: 5/9/1994 


[62] 


Resulting from Application: 
No. 


130] 


Priority: 


[86] 


PCT International Application: 
No. 


[41] 


Date of publication of application: 

BOP No. 


(87] 


International Publication: 
No. 


[42] 


Date of publication of the decision granting the patent: 
5/28/1998 BOP No. 5/1998 


(56] 


Technical Study Documentation: 
RO 77396 


[45] 


Date of issue and publication of patent: 
BOP No. 







(71] Applicant: OPREA STAN, BRASOV, RO, FILIP FLORIN N1COLAE, BRASOV, RO; 

(73] Owner: OPREA STAN, BRASOV, RO, FILIP FLORIN NICOLAE, BRASOV, RO; 

(72] Inventor: OPREA STAN, BRASOV, RO, FILIP FLORIN NICOLAE, BRASOV, RO; 

(74] Agent: 



[54] EXPANDABLE DRILLING HOE 



[57] Summary: the patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for fluids, in 
mining and other industrial work. The expandable drilling 
hoe ensures the introduction of the cutting parts into the 
bottom of the well and their activation without pulling out 
the unit, due to the fact that it consists of several dented 
rolls [I], each at the end of a washing and guiding tube [2]. 
At the lower end of the washing and guiding tube [2], there 
are some fastening handles [3], on which are installed 
lower gimbal joint arms [4], corresponding to reach dented 
roll [1]. Each lower gimbal joint arm [4] is fixed into a 
gimbal joint shaft [5] which is located inside an 
enlargement roll [6], at the end of which is installed an 
upper gimbal joint arm [7]. The upper gimbal joint arm [7] 
is attached onto a helicoidal spring [8], which ensures the 
expansion of the drilling hoe. 

Claims: 1 
Figures: 3 

[vertical text in lower left margin:] RO 113267 Bl 



[figure] 



Fig.l 
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The patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for 
fluids, in mining and other industrial work. 

We are familiar with a drilling hoe with 
multiple rolls consisting of enlargement, 
absorption, guidance and dirt collection sub- 
components. 

The enlargement sub-component includes an 
upper flange which provides a coupling with the 
drilling unit and which is joined to a lower 
flange through a tubular body and some ribs. 
Peripheral cogs, as well as some supports to 
which are attached some intermediary cogs, are 
fastened to the lower flange. Sub-components 
used for displacing rocks are attached to the 
intermediary cogs. A tubular shaft, attached to a 
flange containing an absorption pipe, is mounted 
on the tubular body, through radial-axial 
bearings. 

The absorption sub-component is solidly 
attached to an enlargement sub-component. 
The guidance and collection sub-component 
contains a tubular body, to the edge of which is 
attached a trunk-conic platform with its larger 
base pointing upward, into which are drilled 
circulation holes. 

To the tubular body and the platform are 
attached some ribs and inside the body is 
mounted, through radial-axial bearings, a tubular 
shaft, having one end attached to a lower flange 
of the absorption sub-component with the help of 
some positioning pegs. Between the body and 
the shaft, there is a circular space full of 
lubricant, sealed from the outside through 
circular gaskets. 

The expandable drilling hoe. according to 
the patent, ensures the introduction of the cutting 
parts into the bottom of the well and their 
replacement, when used, without extracting the 
beam pump rig unit, due to the fact that it is 
provided with fastening handles, attached to the 
washing and guiding tube, on which are installed 
some lower gimbal joint arms, corresponding to 
each dented roll, provided with cutting parts. On 
the upper portion of each lower gimbal joint arm, 
a gimbal joint shaft is fixed, which is located 
inside an enlargement roll, at the end of which is 
mounted an upper gimbal joint arm, the upper 
portion of which is attached, in turn, to the edge 
of a helicoidal spring which surrounds the 
washing and guiding tube. The helicoidal spring 



2 

provides the expansion of the drilling hoe and 
brings the lower and upper gimbal joint arms 
into a horizontal position, at the open end of the 
beam pump rig unit. 
5 The use of the patent generates the 

following benefits: 

- reducing the large number of runs 
performed in order to operate the replacement of 
the hoes; 

10 - increased operating safety; 

- reducing drilling costs. 

We provide below an example of 
implementing the patent in connection with fig. 
1-3, which represent: 
15 . fig. 1, vertical view through the 

expandable drilling hoe found inside the beam 
pump rig unit 

- fig. 2, vertical view through the 
expandable drilling hoe in fig. 1, in a working 

20 position; 

- fig. 3, front view, from the bottom up, of 
the expandable drilling hoe in fig. 2. 

The expandable drilling hoe, according to 
the patent consists of dented rolls 1, attached to 
25 the lower end of a washing and guiding tube 2. 
Some lower gimbal joint arms 4, corresponding 
to each dented roll 1, are installed with the help 
of fastening handles 3 on washing and guiding 
tube 2. There can be, for instance, six of them. 

30 The lower gimbal joint arms 4 are provided with 
cutting parts which become active in the hoe's 
working position. 

The upper portion of the lower gimbal joint 
arms 4 supports a gimbal joint shaft 5 which is 

35 located inside an enlargement roll 6. The number 
of enlarging rolls 6 is equal to the number of 
lower gimbal joint arms 4. Upper gimbal joint 
arm 7 is mounted at the upper edge of the gimbal 
joint shaft 5. The top part of this arm is attached 

40 to the edge of a traction helicoidal spring 8, 
which surrounds washing and guiding tube 2. 
Helicoidal spring 8 allows, when it reverts to its 
initial position, for the expandable hoe to be 
expelled from the beam pump rig unit 9, through 

45 which it was introduced into the bottom of the 
well and for the lower gimbal joint arms 4 and 
upper gimbal joint arms 5 to be brought to the 
horizontal position shown in fig. 2. 

On the upper edge of the washing and 

50 guiding rube 2, is installed a centering device 10, 
which provides the optimum position of the hoe 
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with respect to the axis of the well and the walls 
of the beam pump rig unit 9, above which is 
located a ball and seat 11 and a nipple 12 which 
is used as a gripping end in case of mechanical 
extraction of the expandable hoe with a cable 
and a claw coupling. 

The beam pump rig unit 9 also includes, on 
its bottom part, a casing shoe 13, which 
facilitates the extraction of the expandable hoe 
and a rubber stopper 14 which maintains the 
active angle of the lower gimbal joint arms 4 and 
upper gimbal joint arms 5. 

After the expandable hoe is introduced into 
the bottom of the well, the end of the well is 
opened and with the well in a hydro-dynamic 
balance, the beam pump rig unit 9, which can 
have the size of 5/2 in, is lifted about 2 to 3 
meters off the bottom of the well in order to 
release the expandable drilling hoe. The 
operation is resumed, with one of the pumps 
following the pressures. The hoe is pressed on by 
applying casing shoe 13 to the upper gimbal joint 
arms 7. We slowly shift to standard rotation, 
pressure and operation and the well is maintained 
under constant observation. Upon finding that 
the rolls of the hoe are worn out, we proceed to 
extracting the hoe through a reverse run or } in 
case the well is losing operating fluid, the 
operation is performed manually, with the help 
of the cabled claw coupling. 

Advancing to the bottom of the well 
supposes pressing on the hoe, which is done 
through the beam pump units which are subject 



4 

to burning and torsion imposed by the resistance 
of the rock. In order to reduce the impact of the 
burning between the expandable hoe and the 
beam pump units, heavy beam pump units are 

5 interposed, which have to be equivalent to their 
weight, precisely the value of the pressure 
exerted on the hoe. Changes from one type of 
action to another are also monitored so that they 
are not performed abruptly, in order to avoid the 

1 0 danger of breaking the unit through tear. 



Claims 

15 The expandable drilling hoe provided with 

dented rolls, attached to the end of a washing and 
guiding rube, characterized by its fastening 
handles [3] attached to a washing and guiding 
tube [2], on which are installed some lower 

20 gimbal joint arms [4], corresponding to each 
dented roll [1], equipped with cutting parts [a]. 
The upper portion of each lower gimbal joint 
arm [4] is fixed to a gimbal joint shaft [5] which 
is located inside an enlargement roll [6] at the 

25 end of which is mounted an upper gimbal joint 
arm [7], the upper portion of which is in turn 
fixed to the edge of a helicoidal spring [8] which 
surrounds the washing and guiding tube [2]. The 
helicoidal spring [8] provides the expansion of 

30 the drilling hoe and brings the upper and lower 
gimbal joint arms [4 and 5] into a horizontal 
position at the open end of the beam pump rig 
unit [9]. 
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Fig.l 
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Fig. 2 
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[figure] 



Fig. 3 
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